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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOIro Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbBIC 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHHM, K OIPEIEICHHUIO O0IIen
CTpaTeruu 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU YYeOHOTO mpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIENTYaJIbHbIE MOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepiaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKAaMH  00meo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OJTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJ0BEeKa, a TaKKe HSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe MO XHMHHU C Y4YETOM CHENU(PHUKH HAyKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTePHAIbHOM KM3HM OOIIECTBA, a TAKXKE ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUS
00 OKpYyKarollleM MHUpPEe KaK O €IMHCTBE MPUPOJbI U UeloBeKa, KoTopoe (GopMUPYETCs B XUMHUU
Ha OCHOBE MOHHMMaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTala
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelIeHue INIOOANbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS
YeJI0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoil, MUIIEBOH, SKOJIOTMYeCKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IHENIMH W TNPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIil yPOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMHu  IIpeMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIeld XUMHH) U OpraHudYecKord Xxumuu. @opMUpOBaHUE JAHHOW CHCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OO0mas U HeopraHudeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAUHEHMM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U SJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COE€JUHEHHH. B Kypce opraHuueckoil XMMHUU HOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON pPEaKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHUyecKkasi XMMHs» OOy4YaroIIUMCS MPETOCTaBISIETCs BOZMOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJO0JIOTMYECKUX TMO3UIINM,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUN XHMMHUH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEpUMEHTANIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B menoM conepikanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTraHUYECKOTO M OPraHUYEeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3agad BOCIMTAHHUSA, Pa3BUTHUS M COIMAIU3ALMU  O0yYaromuXcs
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX IEHCTBHIA, MMEIOIIUX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TO3HAHUU XUMHUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAIULIMOHHO Tpu3HAETCsT (QOPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUs MIPEeIMETa SBJISETCS BIOJIHE OMPaBIaHHbBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsItOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JiexkaT KIFOYEBbIC MOHSTHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBaHKME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkatenbHas XapaKTepUCTUKA TEIeH U 3a/1ad U3y4eHUs TIpeMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIei
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (QYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CHOcO0aMu U
YMEHUSIMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU JJIS pEeUICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IeNN U 3aa49H, KaK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00ydJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a Y4eOHOW M HAyYHO-TIOMYJISIPHOI HH(DOPMAITMH XUMHYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy oOydarommxcs YOeKIEHHOCTH B T'yMaHUCTUYECKOW HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOLICHHS K TMPHPOJEC H CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOkKEHUA. CTpyKTypHbIE (HOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omoiorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKUX COEIMHEHUN (CHUcTeMaThyecKas) W TPHUBHAIbHBIC Ha3BaHUSA BAKHEUIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIEeCTB, HAOMIOJCHHE U ONHCAHHE JACMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEICTAaBUTENN aJKaHOB: (U3MYECKHEe W XHUMHYECKHE CBOMCTBA (peaklMH 3aMelleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (DU3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIINY, OKUCIICHUS U TIOJIMMEPHU3alllH ), TOTYYeHUEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHne cMHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THApATallul, TOPEHUS), TIOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noayueHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHbIe UCTOYHUKU YTIIEBOAOPOJOB. [IpupoHbIi Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKM He(TH: TMEeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KOUieKun «HedTh» n «YTolby», MOIeTMpOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHOJI W 3TAHON: CTPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHL. OTUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenune ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAS M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, NCHATYpalusd,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U ITOJIMKOHCHCALIMSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MU M3y4E€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1e ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE IOPO/IBI, MTOJIE3HbIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpoBHH, MOITYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOH CBsI3W (KOBaJICHTHAs
HEMOoJISIpHasl W TIOJISIpHAasi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHX
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XUMHUHU. 3aKOH COXpPAaHEHUSI MAcChl BEILIECTB, 3aKOH COXPAaHEHUS U MPEBPALCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunumn Jlelllarense.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB . M. MenneneeBa», u3ydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPEECIIEHNE CPEBl PACTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHJUKATOPA, PEAKLIAN
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETaUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON Oe30M1acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOT0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJENbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIMHCTBE
yuyeOHOI M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH MPU CO3JJaHUU YUEOHBIX TPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUMN,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB,;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX NPUBBIUEK (YIMOTPEOICHUS aTKOToJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHWH TPAKTUYECKUX 3a7ad COIUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYIOBOH JEATEITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rMYecKOro BOCIIMTAHUA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JOCTHKCHUI XUMHH ISl PEIICHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U NPENOTBPAILAT HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOM(POPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpYXKAloIEero MHpa U MPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMyHBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHUES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMU )IGfICTBHSIMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OnpeaAC/IsITb LCIU ACATCIIBHOCTH, 3aJaBasd MNapaMCTPbl U KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHBIC, JCIyKTHUBHBIC, 110 AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HpPOSIBIIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBO4YHbIE TOcoOus, pecypchl MHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMalnu, HeOOXOIMMOM I BBITIOJIHEHHS YUeOHBIX 33a]1au ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTaIell Pe3yNbTaTOB IO3HABATENBLHON AEATEIBHOCTH, IOIYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MmpoekTa W (OPMYIUPOBATH BHIBOJABI IO pe3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJydyeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAaKTHYCCKUX 3aJad W OSKOJOTMYCCKU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOAEpKAIINEe COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUA, JICKANIUE B OCHOBC IMOHHMMAHHA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBIABJITh XapPaKTCPHBIC MMPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaxunﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(OpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COEJIMHEHUs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, JSTWJIEH, NPOMWJIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHS PEHICHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITTOJTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBHJIa SKOJOTHYECKH I1eJIecO00pa3HOTo
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH eCTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETaJUNIM4YecKas, BOJOPOIHAsA),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJIICHUU,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JUISl COCTaBJICHHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJlJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (pOoCThie BEIeCTBa — METAJUIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICHT Hepuonuueckoro 3akona JI. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEMJIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWTHIBAs YCIOBHUS, TIPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMMHYECKOTO PaBHOBECUS] B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnuin Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIMIIAX U IKOJOTUUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaxiusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJIH30BAHMUS XUMUYECKON TOCYAOU U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHue NeEpoKcHIa BOAOpOAA B MPHUCYTCTBUM KaTalu3aTopa, ONpPENEJICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJII0/IaTh MpaBUja HKOJOTMYECKHU IeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIIONbh30BaTh pelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undpoBbie)
n/n  TeMIpPOrpamMmbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl
o0pa3oBaTe/ibHBIEPECyPCHI
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer opraHnYeCcKO XUMUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenquHeHuii A. M. Byrieposa
Hroronopaszaeny 3
Pa3nes 2.¥YriaeBogopoanst
51 [IpenenbHBICYTIIEBOAOPOABI — 5
' AIIKaHBI
59 HenpenenbHble yrieBogopoib: 6 1
' QJIKEHBI, aJIKa/INEHBI, aJTKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIBI 2
24 [IpupoHbIE HCTOYHHUKHU 3 1
' YTJIEBOAOPOAOB M UX nepepaboTka
Hroronopaszaeny 13
Pasznea 3.KucnopoacoaepsxkamueoprannieckuecoeIuHeHust
3.1 Cnuptsl. @enon 3
39 Anpneruasl. Kap6oHOBBIE - 1
' KUCIOTHI. CII0KHBIE HPUPBI
3.3 YrireBos! 3 1
Hroromnopasaery 13




Pa3nen 4.A30Tcoaep:kameopranHnyecKuecoeuH eHn st

4.1 AwmuHBL. AMUHOKACITOTEL. benku 3
Hroronopazneny 3

Pa3znen S5.BbicokomolieKyJISIPHbIeCOETUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34




11 KJIACC

KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
M (pPOBHI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyeckunepadoTbl
o0pa3oBaTe/ibHbIepecypChl
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
CtpoeHne aToOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepunonnyeckas cucrema 3
XUMHUYECKUX dieMeHToR /1. 1.
Menpeneena
12 CrtpoeHueBeniecTna. 4
' MHOroo0pa3s1eBenEecTB
1.3 XUMHYECKUEPECAKITUH 6 1 1
Hroromnopasznery 13
Pa3nen 2.HeoprannueckassxumMusi
2.1 Meranbl
2.2 Hemeramist 1
53 CBsi3b HEOPTAHUYECKUX U )
' OPraHUYECKUX BELIECTB
Nroronopazneny 17
Pa3nen 3.Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 9 3
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTrBouacos

Jarauzyu JIeKTPOHHBbIeNU(PPOBBICOOPa3OBaTE

Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep

n/ eHUA bHBIEPECYPCHI

u ro a00ThI a00ThI

[IpenMeT opranuyeckoi
XUMUH, €€
BO3HUKHOBEHHE, Pa3BUTHE
1 3HAUCHUE

Teopus crpoenus

OpPraHMYECKHUX

coequueHuin A. M. 1
byrtneposa, e€ 0OCHOBHbBIE
ITOJIOKEHUS

IIpencrasnenue o
KJ1acCU(pUKaUN

OpPraHUYECKUX BEIIECTB.
Homenknarypa 1
(cucremaTnueckas) u
TpPUBHAJIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U

CTPOEHHUE, 1
TOMOJIOTHYECKHM AT

MeraH u 3TaH —

npocreuime 1
IIPEJICTAaBUTENIN AIKAaHOB




AJIKEHBI: COCTaB U
CTPOCHHUE, CBOMCTBA

10

11

12

OTUJIEH U IPOIUIIEH —
IIpOCTEUIINE
IPEJICTABUTENIN ATIKEHOB

[TpakTuueckas padora No
1. «[lonydyeHue sTUICHA U
M3yYEHHUE €r0 CBOMCTB)»

Anxanuensl. byraauen-
1,3 u metunOyraguen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
Y PE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSIA.
Aneruines —
IIPOCTEUIINHATIPEICTABUTE
JTbAJIKUHOB

Beruucnenus no
YPaBHEHHIO XUMUYECKON
peakuuu

ApeHbl: 6€H30J1 U TOTYOJI.
TOKCUYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam




14

15

16

[IpupoaHbIE HCTOYHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
rassl, HeTh U IPOTYKTHI
e€ mepepaboTKu

[pupoHbIC HCTOYHUKH
yIJIEBOIOPOIOB:
HPUPOIHBIN ra3 u
HOMYTHBIC HEPTAHBIC
ra3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonopoanasicssasb

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOJIb U
TJIMLEPHUH

19

20

21

DeHOoM: CTpOoEeHUE
MOJIEKYJIbI, pU3nYecKue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

AJbpaerunsr:
dbopmanbrerua u
aneTanbaernn. AneToH

OIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KUCIIOTBI: MypaBbUHAS U
yKCYCHast

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

23

24

25

26

27

28

CreapuHoBas u
OJICMHOBAS KUCJIOTHI, KaK
MPEJICTAaBUTEIIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

MpEpUIa Kak oIy BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE AEHCTBUE

CrnoxHuble 3(upbl Kak
IIPOU3BOJHBIE
KapOOHOBBIX KUCIIOT.
I'uaponu3cnoxHbIXPUpPO
B

Kupsl: runponus,
IIPUMEHEHHE,
Ouonornyeckas poib
KUPOB

YrieBoasl: COCTaB,
KJaccupuKarus.
Baxueiiue
IIPEJICTaBUTEININ: TIII0KO03a,
bpykTo3a, caxaposa

Kpaxwmai u nemnntonosa
KaK MPUPOJHBIE




IIOJIMMEPBI

29

KonTponbnas pabota no
pasneny
«Kucnopoaconepxaune
OpPraHUuYECKHUe
COCIUHEHHUS»

30

31

32

33

34

AMWHBI: METHJIAMHH U
AHHUJIMH

AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpraHuvecKue
COCIIMHEHUS, UX

OHMOJIOTUYECKOE 3HAUECHIE.

IlenTnabl

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUI

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIUHECHMI.
[MnacTmacchl, kKayqykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne

n/
n

KoanuecTrBouacoB

Jdara nzyyenus

Temaypoxka
P Bce

ro

KoHnTtpoibHbiep

a00ThI

I[IpakTuyeckuep I1aH
a00ThI

dbaxt

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH JIEMEHT.
ATOM. DIIEKTpOHHAS 1
KOH(UTypanus aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKHX dJIEMEHTOB J].
U. MenneneeBa, nx CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
WU3MEHEHHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U
UX COECIMHEHHH I10 Tpynnam
U TiepuojiaM. 3HaUCHUE
NEPUOANYECKOT0 3aKOHA U
CHUCTEMbI XUMHYECKHUX
snemeHToB JI.1.
MenieneeBa B pa3BUTHH
HayKu

CTpoeHue BelecTBa.
XuMuueckas CBSI3b, €&
BU/IbI; MEXaHU3MBbI
00pa30BaHMs KOBAJEHTHOU

05.09

12.09

19.09

26.09




cBs3u. BogopoaHascsssp

BajieHTHOCT®.

DIIEKTPOOTPULIATENHHOCTb.

CrerneHb OKUCIICHUS. 1 03.10
BemecTBa MOJIEKYIIIPHOTO U

HEMOJIEKYJISIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX

cucremax. MlctuHHBIE 1

KOJUIOUTHBIE PACTBOPBI. 1 10.10
MaccoBas [0 BeIlleCTBa B

pactBope

Knaccudukanms u

HOMCHKJIATypa

HEOPTaHUYECKUX

coequHenuii. I'enernueckas 1 17.10
CBSI3b HEOPTaHUIECKHX

BEIIIECTB, Pa3IMUHBIX

KJIaCCOB

Knaccudukarms
XUMHYECKHUX PEAKIUN B
HEOPraHWYECKON 1
OpPraHMYECKON XUMHHU.
3aKOH COXpaHEHMsI MaCcChI 1 24.10
BELIECTB; 3aKOH COXPaHEHUS

Y TIPEBPAILCHUS SHEPTUU

NP XUMHUYECKHUX PEAKITHSIX
CxopocTb peaku.

OOpaTtuMble peakiuu. 1 07.11
XHUMHYECKOE PAaBHOBECHE




10

[IpaxkTuueckas padora Ne 1.
«BnusiHHEe pa3mTHYHbIX
(akTOpPOB Ha CKOPOCTH
XMMHYECKOU PEaKIIUm»

14.11

11

12

13

DIEKTPOAUTHYECKAS
nuccounanusd. [lonstue o
BOJIOPOJTHOM ITOKa3arese
(pH) pactBopa.
PeakuunnonnoroobmeHa.
['unponan3opraHuuecKux u
HEOPTaHMYECKUXBEIICCTB

OKHUCIIMTENIHEHO-
BOCCTAHOBUTEbHBIE
peakuuu. [lonsarue 06
3JICKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJie
KonTponbhas pabota no

pasneny «Teopernueckue
OCHOBBI XUMHUU

21.11

28.11

05.12

14

15

MeTtamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHYECKHX dN1eMeHTOB /1.
N. Menaeneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
O6muedn3nIecKuecBONCTBA
METaJIIOB

CniaBbl METAIIIOB.
DNEKTPOXUMHUYECKUH psifg

12.12

19.12




HaIPsHKEHUN METaJIOB

16

XHUMHUYeCcKre CBOMCTBA
BaKHEHUIIINX METAILIOB
(HaTpuii, KU, KaJIbLIUH,
Mar"ui, alroMUHUI) U UX
COCIUHCHHI

26.12

17

18

19

XUMHYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COeTUHEHUN

XHUMHUUYECKHE CBOIICTBA
LIMHKa, JKejae3a U UX
COCIMHEHUN

[TpakTuueckast paborta No 2.
"Pemenne
SKCHEPUMEHTAIIbHBIX 3a7a4
mo TeMe «MeTamib»"

09.01

16.01

23.01

20

21

22

Hewmeramnsl, ux monoxeHue
B [Iepuonnueckoii cucreme
XHMHYECKUX 3JI€MEHTOB /.
N. Menneneera u
0COOEHHOCTH CTPOCHMS
aTOMOB

dusznueckre CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS
HEMETAaJUIOB (Ha puUMepe
KHCIopoJia, cepsl, hocdopa
U yTIEpOa)

XUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U X

30.01

06.02

13.02




COEIUHEHUI

23

24

25

XHUMHUYeCcKre CBOMCTBA
a3ora, ¢ocodpa u ux
COCIUHCHHI
XHUMHUYeCKre CBOMCTBA
yriiepojia, KpEMHHUS U UX
COCIMHEHUN
[IpuMeHeHne BaKHEHIIIUX
HEMETAJUIOB U UX
COCIMHEHUN

20.02

27.02

05.03

26

27

28

O0o061IeHNE U
cHCTeMaTH3ays 3HaHUH 110
TeMe «HemMeTaiby.
Brruucnenus mo
YpaBHEHUSAM XUMHUUYECKHUX
peaxkuuii u
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckast paborta No 3.
«Pemenue
SKCHEPUMEHTAIIbHBIX 3a7a4
o TeMme "HemeTamabr'"»

KonTposnsHas pabora no
TeMaM «MeTaubl» 1
«HemeTtaiien»y

12.03

19.03

02.04

29

Heoprannueckue u
OpraHUYECKHUEe KUCIIOTHI.
Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

09.04




AmdorepHbie
HEOpraHU4ecKue u
OpPraHUYeCKHUEe COCTUHEHUS.

30
['eneTnueckas cBA3b

1 16.04

HCOPTaHUYCCKUX 1
OpTraHU4YCCKUX BCIICCTB

Poinbp xuMuu B o0ecIrieueHun
9KOJIOTHYECKOH,
31 SHEPreTHYECKON U MUIIEBON 1 23.04
0e301acHOCTH, Pa3BUTHH
M€ QULNHEI

[TpencraBnenus 06 oOmMUX
HAYYHBIX IPUHITUIIAX
32 MPOMBIIIICHHOTO 1 07.05
TOJTyYCHUST BKHEHIIINX
BEILIECTB

YenoBek B MHPE BCUIECTB U
MaTcpHuaJioB

33 1 14.05

34 XuMHs ¥ 3J0pOBbEUEIIOBEKA 1 21.05

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

No KoauuecTBouacon

Jara nzydenus

n/ Temaypoka
Bce KoHTpoJibH

ro ble paboThI

IIpakTHyec
KHe padoThl

Ilnan

dakr

JIeKTPOHHBbIENU(PPOBHIEO
Opa3oBaTejibHbIepecypchl

[Ipenmer oprannyeckoit
XHUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytiieposa, €€
OCHOBHBIC ITOJIOKCHU A

IIpencrasnenue o

KIaccupuKauu

OpPraHUYECKUX BEILECTB.
Howmenknarypa 1
(cucremaTuyeckas) u

TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

05.09

12.09

19.09

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHUYECKHUU P

MeraH u 5TaH —
IIPOCTEUILINE NTPEACTaBUTEIN 1
AJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

26.09

03.10

10.10




OTUJIEH U IPOIUIIEH —
IPOCTENIINE IPEACTaBUTENN
AJIKEHOB

17.10

[TpakTuyeckast padora Ne 1.
«IlonydeHnue stuneHa u
M3y4YEHUE €ro CBOMCTB)»

24.10

10

Aunkanuensl. byranuen-1,3 u
MeTmioyraaueH-1,3.
[Tonyyenue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
AneruiieH —
MIPOCTEUIIUUIIPECTABUTENbA
JIKMHOB

07.11

1411

11

12

Brruncnenus no ypaBHEHHUIO
XUMHUYECKON PEAKIINU
ApeHbl: 6EH30J1 U TOTYOJI.
TokcuuHOCTH apeHOB

21.11

28.11

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOOB,
MPUHAJICKAIINX K
pa3IMYHBIM KJIaccam

05.12

14

[TpupoaHbie UCTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 v MOnyTHbIE HEPTIHbBIC
ra3el, He()Th U MPOAYKTHI €€
nepepadoTKu

12.12




15

16

IIpupoHbIE UICTOYHUKHU
YIJIIEBONOPOAOB: MPUPOIHBIN
ra3 4 OIyTHbIE HEPTAHbIC
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu

KonrponsHas pabora no
pazneiny «YTIeBoIOpOIbD»

19.12

26.12

17

18

19

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanasicsazb
MHOroaToMHbIE€ CIIUPTHI:
STUJICHTJIMKOJIb U MIULEPHH
@DeHOo: CTPOCHUE MOJIEKYIIbI,

(1)I/I3I/I‘-IGCKI/IC U XUMHNYCCKHEC
CBOI\/'ICTBa, IMPUMCHCHUC

09.01

16.01

23.01

20

Anpaeruapl: GopmManbaeTuI
U anerajabaerun. ALeTod

30.01

21

22

23

OAHOOCHOBHBIE MPEAETbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHas U YKCyCHas

ITpakTuyeckas paGora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»
CreapuHOBasi U OJIEUHOBAA

KHCJIOTHI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBLIX KUCJIOT

06.02

13.02

20.02

24

MBpbI1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX

27.02




MOIOIIeE NENCTBUE

25

26

27

28

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KHCJIOT.
[Maponn3cinoxHBIXIPUPOB
Kupsl: ruponns,
MpUMEHEHHEe, OMOIorHYecKas
POJIb JKUPOB

VrieBoasl: COCTaB,
kinaccudukanus. Baxuennme
MIPEACTABUTENH: TIIIOKO034,
bpykTo3a, caxaposa

KanMaJ'I U O CJIII0J103a KaK
IPpUPOAHBIC ITOJIUMEPBI

05.03

12.03

19.03

02.04

29

KonTponbHas padota no
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHHS»

09.04

30

31

32

AMWHEBI: METHJIAMUH U
AHUWJINH

AMUHOKHMCIOTEI KaK
amdoTepHbIe OpraHNYECKUe
COEINHEHHNS, UX
OHOJIOrMYEeCKOe 3HAUCHHE.
Ilentuaer

benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC
COCIMHCHUA

16.04

23.04

07.05




33

OCHOBHBIE ITIOHITHUSI XUMUH
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

14.05

34

OCHOBHBIC METOAbBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [ImacTMmaccel,
Kay4yKH, BOJIOKHA

21.05

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumus, 10-11 kimaccel/ Xypun A.A., AkiimonepHoe o0miecTBo «M3aaTenbeTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MMpC3CHTAllU

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK



NPowKTo, NPOWMYPOBAND, NPOMYMEPOBAL
AL ctparmy (w), wTo noanMCEN.

NEYaTLIO YAOCTOBLRAETCA.
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